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(54) [^McD^giiiJ;] »*fe:!!f7;^3-hRt^OSi)te5j* 



(57) 

wm^:^. 3 0 0 'ca±.</)mmmz-^f^wim txh 
m^^mmiihm:>i(.myxa-hm^(^mmij 

mm'yxt s i -o^-^izx-yxmi^^Ltzmm. 



TEOSt 
(/Ji*)*ftfi8 




(2) 
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x'ih-yx. mi'Ht'f-immm^t s i -om^^zi: 
\m^m.-^Lxn~mmi^-fhJMt. fiiBa- 

[000 1] 

vm^mmi}m\,zmf^i><r>xhh, 

[0002] 

[ 0 0 0 3 ] ±ieL/ifi*14;{?7X3- btcMtrJS. 

^mMiLIsmm^y'^-mm.^^2 2^. 199 



[0 004] il7{4. ^l<n^<r>m?^'^t'yxzi-h 
<7)WmJMmt:^sl,tz i c^t'^i 0 . OT-C14S 7 1;-?- 

x^<m^i.mmm-h, 

[000 5] t^Wmz. 2-OC7)^?g&f^jS-rS. 2-9 
^mmtlt. "fhyJiY^'yi^yy {Si (OCH3) 
4 : OTTEO S t B&i£-r-l> ) S.t>VN"-7;U^nT;l-Jf 
^Mh^vv^y (CF3 (CF2) 7C2H4S i (OC 

H3) 3) ^mmLti:t.9 y-mm 

^-mmmimmLtza^^ y-Mm {mm 

a. m^^<Dmxa~h(7):^wt^j:mmx'S)K). m 

:^mzli^ 7«y^ (^:<07-yS36>*ll*'tttfO'l4®$-^i.S 

mnk^xi>) m:^'yX(DmMmt:^^LX\>^lh(DX' 

yXa-hm(r)^-V\m^z^L. '^yy-Mt^n 

[ 0 0 0 6 ] -e txd:^z^ ±ii(DAmmMfBmmiu 

^i^i^yycotiiTiijf^mKm {m^mx.tiit=^yy-ju 
^t. rmz^) srgciL. m^m'y:^^-hm^ 

[0007] 

Si ( OE 0 + 4H2 O Jl^-L^ 
St (0H)4+4E*0H 



[0008] 



Si ( 0CH3 )3 +3H20 



H cl 



-Si (0H)3+3CH3 0H 



[ 0 0 0 9 ] $ i,z±ticr>x 0 izm^^titi^-hmm 

mi^tLXco^'y^^izm^th, 

[00101 mmz. ::i-hmmm^^titzm»^4: 
oo'ctcT^t. m7m:^'y^^-hmmm-i. 
^(Tim^coxmx'ii. 2^coKmtimn'r?>, log 
{4, mi^±i>zm^^ixtz^-hmm^izt^^tix\>^h 



a. i^yy -Mt^tifzT EOS 7 ;k:t n r;l/ 
^;Mh^i^i^7>' ( {^tl ) im (-(1:2) cr):&ffl) 2: 

[00 11] 

[^1:31 
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HO-Si -'X)H H'O 

I 

OH 



HO 



[0012] ±M<7)X 0 l,zm&^tvt^%m<7)m^^:ffy 
[001 3] ^-f. rh^xhdfi^i^^y (S i (OC 

H3) 4) c^:i^i^ y-mmiZ7Hbmmmit\ix.fz(r) 
-etT, ^yxmmmm.m^^tifzmii^:2 5 

0~3 5 0'CT«LTt h y^iV^iy^yy y^M.-^^ 
ttzii *)yi(-^xKt>'0^i!f^xi:ff^x±l,zmm 

[0 0 14] iJct;. y)Vi[UT)V^}VV^))^V^^y^yy 

m^zm/mu^vi- Ymm}LW>mx\zm^\. 

fzm 0 0-6 0 O'CT^^LX^iicn^-yX^j:^^ 
^:^'yX±^zmmm^L. l^^ttxm^Ttfyxa 

[00 15] 

[ mt<fm txottmm]t -f^nm i <Dm 

cr)1imX'm^^titzm^^:ffyxa-hl±. 

i^tiyvmm^^^-fh^'yxa-hmm^^^ 

Li::mz. Z<7)^yxa-hWmt:mf5. M^LT^ 
myXa-h^m^lX\>^ttzisb. m&^ixtiyffyx 

:3-h(DmmfSfx^j:< . p^mztxy -ym^^^tx 
v^i>^fcfc^rO. mmm^(>i}^(o§mx'mnuztL 
xi>. 7'ymim^ixm^^i:tmx'tht\.^dmm 

mzmtitia-hmt^j:h. 

[0 0 16] L*>L:5r*^'<^. Z.cr>Myic.^^~hii. 3 0 

o'm±c^wm%izmtt. m^izm^mm<^j:^x 



Si -OH 
I 

OH 



Sj -O-Si -OH 

I I 
OH OH 

ommz^j:hbmL<WkmmTlXtt d tWh 

100 17] ttz. ±iico^2ff)m=(7)mA(.^'yxa 
-h(±. ^-yX^j:mil<7)'PI,z<D^yym^'FiP^^^ 

ixx^^htiib. mmtmih^^ti^A.m.^^-hco 
m^^ti^mmm^^K ti>:ib ib\>^o mm 
$)i.ioc7). ^(n$mxmi2m(om^t:!^mbi. i 
mmmiziiw^iztj: o , i ^otj^^^ij bmix 

^^6, ttz. yym-^'f-ii. A'yx<7)mmizti)^:^^ 
-r. :^yxj^izi^~{z^ttix\>^tmxii^j:\^tz 
:^yXp^izi^izy ■ym^'Ft^^ttlX^^lfB 1 <r> 

m^mmx'm^iif.imAim'yxmKxmmm. 

l>z)s\,^X'^hb^^o^mj^h^tl, 

[0018] :^mii±m<7)mmAimm-K<^j:^ti 
^ioT'&o. m.m^y'ymmmo-hmm*). m 

mmmzmti^ 1 1 *> $ ^>{c 3 o o°m±cr,mm% 
xmymt/^mztiim^^com^mAiA'yxa- h , 
m^cDmmirmimm^ :ibi mbt^ i>coxh 

[00 19] 

^(7)Wkit-3-hffi3 0 o'ca±.cr>i&mizt5^^x(7)mA 
ttic^tv^cifcosa*^ mi<7)mk<Dm^myxa 

-hiznux. y-ym^t-^mm'yxbcom^^m^ 
+^X'h ^^b < t <7)Th h^biM^^^tdt. Z 

<D}^mw:-ti^bizx'o. m^m^y-ym^-h^^ 
mmmLizmihbbhi,z. ^hi,z3oox^&± 
<7)m%Ti>mmifimztLhm^:^'yxa- h ^mm 

[0020] ^cr>mm^mb Lx:^^m<7)mMm' 

yxa-hl±. mim.m^:±mb't^^'yx^izyy 

M:^'yxb s i -om-^izx-oxmm-^Lx^^^him 

[0021] tti. ^^m<om^myX^-Ui. y 
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[0 0 2 21 ttz. :^m<DWiimy^^-h(7)im 
mi'kwm<r>2w^^m.\.. m^^^mmi^ts 

[00231 

mi, 

[0024101 it:^fm<^mmmmizmim^^ 

A'y:^^-hcommj:^i:^Ltzi:>(r>X'S)l, 
[ 0 0 2 5 ] H 1 tS^-r i 0 (c. t-f >'N-7;l^:tnT>'l^ 
(CF3 (CF2) 7C2H4S i (O 

CH3) 3) mmLfzJi^/-mm nxrammbw 

•tl) b. mitmmi^^bi-l:^y:^blX(DTh 
yXh^i^'yyy {Si (0CH3) 4: OTTEOSi 

-ti) b. mr/^m^mm t/^x^ y ( 
rmmbm-i) b<^3-ymmm^'ti. 
[00261 mz±Mcr>amm^ziciix rmm<^-m 

yiUMM (±fS<0 (it2 ) bm^j:m) u 

[0027] ^a^m. ±M<nX 0 \,zi^y y-Mt^ixfz 
J'^~7JVi[nr)V^)Vy(h^i^i^yy^%^timWL\^Z 

nLX0mm^mt^\^. ^^Mm<om^^mMLx 

[0028] <*:tC±IEOJ: 3 tc LXJB&^iXfz^- 

mkmi^b Lxmyxijiizm^Ltzm. m.^mLx 

{i. ±M.Ltz%^<r)m^bnm.i.z^ mf±.\,zm^^ixrz 

•a-vmm^\.z^^^ixx\^hT-m::^m:L^ 

-^m:-thbbi:>\,z. l^y/~Mtt:fitzTEOSA^ 

'Srfc. m2i.zTEosmumm ■ m-^Lx^yx 
[0029] :^%m<D&±<ommi. ±mwMUzx 

oliZ. ^^-yfU:^\JT>U^>U>(h^i^y'yybTEOS 

(rfi^yy-il-fti^^l^^zmdAX^yl, ^mi. 
7;l/:tnT;P^/I/^ h^i^i^yyRl/TEOsamiji: 

^^tmmi^)if)i^^uzmmmzj-<-yfUy^n7 



h^i^i^y yRX/T e o s 5: ^7 / -Mt LX 

\^fzhifxhitK z<^mk(r>ijmb}mtib. 

[0030] -r=5rt>*>. >'N-7;l/^1-aT;P='f7M h^'y 
i^yybTEOSXU^mi:fmb LfztMmKm 

'ismM-fi^^-izma^hi. M:m)i>zii. teosct) 

/-/Hb-r S^Stt'fbx;t.;Wd?~*5ffi< . T E O S<7){ j d 

-7;l':tnT;l'df;M b^vi^7yi:TE0Si:^|llB§ 

i,zt:^-t6 mm^zMmm ( ^mt^itf y y-Mt 
mm) ^m^obtib. TEoscota^j^mcoiioi}^ 

i^yyii+^i,zi^yy-jUit^ti^j:<^j:'^XLtd, z 

3&*v7y-;Hi:$ii^*^o/cJ*^. ^com<7)m^mz 

*5V^T. >'N*-7;i':tor/i/^;P><hdf>'v'7y*«. ;<f7 
y^a-hij^^^iSM (3 0 0°ClJLh) {^ftJtSn/::^® 

[003 1] ^iitcMti:*^Bj-f{4^ ^t-7;l^^or 

-;Wt;) ^TEOSiOj^7 J-Mtb'h^^ izn^-jX v ^ 
S3t46. ^^-y)Utt}7)U^)V;>t h^i^i^yy<^i^y y 

tJV^T. :^yX'^t&bmm-^izi^^'^'tlZbm 
mb^j:l, U-^X. 3 0 0°aXIic7)^$:M7tctt^'7X3 

^b\'^mmm^i^j:^\ 

[ 0 0 3 2 ] ^fc. ^mmmmxu. mitim^±^ 

%b-tl:^y:^bLX. TEOS^m\^tzifi. ^%mi 

m{zMzm(:>tih\,<r)X'\i^j:< . mm ( c h3o ) 3 

S i OS i (0CH3) 3. ^Jtti. (C2H50)3Si 
OS i (OC2H5) 3^jD*^J-igU^m. IMIt^io 
X«-&$-(i-|,::i:lcJ:-5-C:!y7X2rmLTta:V\ t 

fz. :f}yy^bmm^thy>yim:m^'km=f-\t. 

^ hdfS/i^'J;P* (-0CH3) ^X.V^i^i^^)]Vm 
(-0C2H5) i:7-y'fl:^i[ (CF3 (CF2) n- : 

t)^(=mm-h^bifix%h, 

[0033] <!K^zmx'\i. mLtz-:if-wmmmL^' 

yxa-v<r>mt!i^tcmmm\<z-^^^x'mM-h, 

[0034] {mm\ 1 ) T)V:fj ^):^'yX\,zmpm:f}y 

mtfz. 

[0035] 
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CF3 (CF2) 7C2H4S i 

TEOS 
mW.3 x^y-;P 

mm 

mt. TEOS*JlI*^j!?L^. 

[0 0 3 6] 5cmX5cmX2mmc7);i{f5>t.;K 
J- 5 c m X 5 c inC7)ffl*J^?gtc:Sat^ !> J: 0 t T CI 
<0^?gaSa t^cft. f>;0 . 2 mm/s iOjijg-C'^l #± 

TEOS 

CF3 (CF2) 7C2H4S i 

mk<nm.'&^y:^-:i~v<D^mtLx\i. ft. m 
m4^^^-y-x'mL^j:i)^hm-m5imi. so 

^m-Ltl, mz. 5cmX5cmX2mmiO;^7;^^ 
Sr 5 c m X 5 c m<7)m^m&izmm.iZ^j: 6XdiZ LTS 

mz;i mmtzmm i-k^m o . 2 mm/ s 

^±{ffv:. C^i^rM^m^L. $A>l:i OOrtl 0 

[0 0 4 0]mzm2(^]mmitLx. cfs (cf 

2)7C2H4Si ( 0CH3) 3^^<7)ii5J»'tf 5rliKSfci6 

$axv^=5rv ^16*143- h-C'l>I.^^J6, W^ttiiv^o 

C004 1]|g2<0itlglliti:U-C«4, CF3 (CF2) 
7C2H4Si (0CH3) 3*^'f*:mitT'5%^j»U^x^ 

y-;i^^?S2 0 0 5 'J y •■/ h;P&Jit*t^;6>%, x^'y 

-;P4 0 g. tki 0 g. st>\ JSKi s<7)M-^mmim 

5cmX5cmX2 mm(r)^'yy.Ui 5 c m X 5 c mc?) 

mtimm^zmmizy'j:ix o ^z Lxmrnz^commizmm 



20g 

(OCH3)3 lOg 

20g 
37g 
40g 
1 Og 
Ig 

^-yXhmh^W 

[0037] ^LX^com. 3\^±if(^iifz:^'yy^mi 

mux^mt. ^(>izio o°cx i o^^jdi^. 3 5 

0X:X3 0^m^LX:^ymi,zWi(.^^'yXa-hi 
[00 38] iiT. :i^mMcomyi(.^:^yxa-h<r>m 

fz, ^icr>mmit Lxit. ±iiUzm<7>mkmi,z 

[0039] 

40g 
37g 

(OCH3)3 lOg 
40g 
lOg 
Ig 

mML. ^h^z 1 0 o'cxi o-mum^. 3 5 ox; 

■C3 O^M)j£-ri. i i: cfc h &mU^, 

[0042] i^j±(r>x 0 ixm^^tifz. 

A(.it:ffyxa~h. ^l(r>]mmtLxmyXa-h 
RX/^2<7)immb LTc^Sbklta- hm^b LX. 

mzmmtm-tmmmsiz^'f. ii3{i#^c7)3 
- b (ci^ L T 3 2 0 °cx'<Dis^nm%^ t,zm Lfzmx^ ^ 

[0043] m3(om^i}^hm^t^^j:x 0 tc. «!*<7)^r 
mi snmx-mm^^htixLtdtK 

[0 044]-:fr'C\ CF3 (CF2)7C2H4Si (O 

CH3) smi.coa-vizmmiti^hiizi.mh^i'. n 

tCF3 (CF2) 7C2H4S i {OCm) 3<7)tttiti 

vrnm^ {mm xmL'^nf^.y ^y%\'c^mn^Q> 

^t-^t^-m.^fihiJvy.b^^-^\.X\^ts:\^^bm. 
BJii^fl., tSiH. TEOStCFS (CF2) 7C2H4 

(OCH3) ^(r^n^mmiz^b^m:%7Lhb\^o-nm 
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[0045] -?-;-c'ijiT-c{±. if^wntm^(r>-mx'm 
^:^~xMz':)\,^xmmi,zmmt^, 

[00461 TEOSi:7 S-fC-^ 1 cOig-^^i^giC* 

^(:{illll*^»T'#^<^-& (06 (a) T'S^^^t^c 
^?g**06 (b) iz^^htzmmiz^j:^) . T 
EOS*Sjg«^i:-ri.ahO*5:jDi.. 7 yS-fb^ 1 ^ 

xLt\\ ^-hmmmtm^j:htLxitd. 

[0047] if^, ±Mi(DXol,zlxm\^j:ykiMx.X 

m:^tifia-hmi:miza'-hLxmm-^b. t 

EOSiim^LXA'yXt^j:*)rEOS<7)7mmimk' 
^fc'*<^-:>T Li d. ^eiCCF3 (CF2) 7C2H 
4 (0CH3) 3{ii/7y-;HI:b-CCF3 (CF2) 7C2 
H4 (OH) 3i:=5:5*s. -rt*t^(7)^<0^>)<0;if7^ 
^?S6 x^y-;k 



^•rSC:i:*>'t'^^<^r-& (06 (c)#B3) . 
[0048] c:ii(;:i^t-C. *^0Hc7):^-C'{i. ^tt 

(:0ffiV^7-yS-ffc-^l ^5fetCjn*^t (04 (a) -C 

^$ti7t!^?g*^'04 (b) ■es^^iiycM^'Srl.) . ^ 
ii^TEOSMijiSTt-n^S/^a^). 7-yS^L-^l 

til (04 (c) #BS) . Z.<7)a^hmimtl,zzi-h 

tim^m'yxtm^^iih (04 (d) #K) , 
[0049] ( ^SS^J 2 ) iXtmTOi. ±IB«^IIJiM 

tX. 7-/«^li^*i-?-iOM*^tcSi&WLTV^I.^ 

•efts. 

[0050] V ff^MzWUmfy:^-:!'- V Srf^ 
[0051 J 



20g 

Si (0CH3) 3 (CH2) 2 (CF2) 6 (CH2) 2Si (0CH3) 3 

1 Og 

(mT7 «/^>fk^2 tB&IB-tl, ) 
TEOS 



t-f. mme^x^-y-x- 

:immix^-y-x'm^^tLX\.^mmnzM 
x.ti^. ^^izm^x\>^mm8mx.x3o^m 

TEOS^jD*^^L/c, 

[ 0 0 5 2 ] <?:(c. mtm 1 1 mm^j:ijmxzmm^ 
[ 0 0 5 3 ] 0 5 ^mmm<^ijmizx *)fmuc:a 



20g 
37g 
40g 
1 Og 
1 g 

<, xmm^zmm^m^-t^ztt^x't^. u-o 

X. mmMl<^m^^:^'yxa-hi:mLXX^mm. 
[0055] tLhc7)ct a {C, ^tl^j2-C{i:. 7 -/mit-^ 

0 ^^nmmm t-c^if . titimi i,z^stm:(oij 
mizxmyi(.m'yxzi-hm^Lxh. m^x'oii 



[ 0 0 5 6 ] -eciT. ^<7mm^t:mz9r;-t, TJU 
ij ^)iiyx\,z%mjiyxu- h ^imfhfz^^zm 
c03)M^$)^>*-t«>«?L/t, 
[0057] 

40g 
37g 

(S iOCH3) 3 (CH2) 2 (CF2) 8 (CH2) 2S i (0CH3) 

1 Og 

?§?glO x^j-y-yp 4 0g 



[00 541 2ts|ISfe0IJ-C{i, 7 •y«{b^!t«!l2*»'M*ffifc 

s i ^-^\^x\^htzih. ^^mkb \.tmmmw,% 
mkz. '?-,m\t-^<mimfi'yyj-iv\\j^h.. ^ 

TEOS 
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[ 0 0 5 8 ] mmm 1 1 ^m^umT^mmi: 
[ 0 0 6 0 ] ^^5. ^m<7)mmmizti\.^xii. y Ht 

mmi^m^FtlX. CF3(CF2)7C2H4Si 
(OCH3) 3-«^ ( S i OCH3) 3 {CH2) 2 (CF2) 8 
(CH2)2Si {0CH3) ^fflV^/i*\ iixfcHS^ 

14. 7i^xr<^i>(r>^m^^xh'^mx'hhztiimotx' 

yy. 'tyx.h^>'i^yyim\>^Xi:iB:\'^Ztl±mot 
[0061] 

y^it. mnx\ ^yxM.i^coimtmmw&. ^^^iz 



1 Og 

1 g 

[0 0 62] ^miz^:hmA<.^A'y xa-h(r> 

immxu. y 'yimmm^^^^m'y s i - 

[llMc7)fSmWJ] 

[01 ] *^BflOgE*tt;<f7X3-hcDMjtXgll 
[US ] *l|B^^7)§6^e;{r9X3-h<7)3 2 o-ci^tiC 

mA^Mfmrnmrnjiyx^-voMim 

[05 ] 3ls:|^HBcog|*tt;{f^A3-h03 2 OX:|^|!C 

[06 ] m.%(m^'<&.i]y7^^- V(rymm 

mi^m^m:m.iiyy^^~Y<mmjm 

2 



3 

2 0 TE0S*>ii>Jgm^ix/c;{r7X 



[02] 



[05] 



Si{0CaH5)4 + AWtO Si(0H)4+4C»HBOH 



(Si(0H)4ra±©«i*«*) 
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[HI] 



[03] 



TEOS^ 
^S^^ 1/ ?S /A 




ACF3(CF2)7C2h4Sl(OCH3)3 
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ma 



(9) #gS¥9-278490 



[041 



me] 
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(c> 



Si(OH>» ^ 


l»SiCOH}> 




Si(OH)« 
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►Si(OH)i 



(b) 



»SI(0CHj)5 

SKOH)« 



(d) 

I I I 

Shfr- S-B- S-O- Si-«- Si-O- ShO- SHh 
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0 0 f D 0 
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OH 
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-Si-O" sf-o- siH>- SH>- i-0- sho- i-0- si-o- 
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